Tourism development has been recognized as an important way to bring up economic growth of revolutionary base area. This paper builds index system from four aspects, including city base, economic growth, transportation accessibility and tourism resources, and then makes an evaluation on the tourism developing potential of revolutionary base area. The research goes through analysis of spatial distribution of potential score. Some suggestions are promoted to regions according to different potential scores. The results are: (1) the distribution of tourism developing potential in researched area shows a characteristic of spindle-shaped. (2) transportation accessibility and tourism resources are two main influencing factors of tourism developing potential. (3) high potential region are mainly distributed to traffic aisle and urban, and also areas with rich tourism resources. (4) there is significant positive spatial correlation in tourism developing potential. The hot spot areas are Yichun and Xinyu, while cold spot area in South Ganzhou. As to prior developing area, potential developing area and restricted area, policymakers should promote the prior region developing 'holistic tourism'. Government are encouraged to give help in infrastructure and tourism development to potential developing area. However, tourism development is not suitable for the restricted developing area.
I. INTRODUCTION
The development of revolutionary base areas has always been the focus of the party and state leaders. Nearly half of China's territory belongs to the old revolutionary area. The national key poverty alleviation counties are also concentrated in the old revolutionary areas. The problem of poverty alleviation in the old revolutionary areas is the key content of national poverty alleviation and development [1] . The study of the old revolutionary area is in response to president Xi's call for "taking the development of the revolutionary old districts on the mind." At present, most of China's revolutionary old areas face the contradiction between economic development and tourism resources. Tourism has always been regarded by local governments as an important starting point for regional economic development [2, 3] . How to tap the advantages of the old district is an important part of the work of the state and local governments. Therefore, it is of great practical significance to study the development of tourism in the old revolutionary areas [4, 5] .
The related research first studies the problem of poverty alleviation in old revolutionary areas, and explores many ways from the perspectives of destination marketing [6] , cultural inheritance [7] , and poverty alleviation [8] . Most studies have reached agreement on the idea that industrial poverty alleviation [9, 10] is the main way out of poverty in the old revolutionary areas, especially the "tourism+" poverty alleviation model [11] . Zhi [10] believes that the tourism resources of the revolutionary old areas are widely distributed, large in quantity and high in quality. However, there are also problems such as aimless development, shortage of management talents, insufficient promotion, and weak transportation infrastructure. On the other hand, the study of tourism development potential is also one hot topic in the academics. Various scholars have comprehensively evaluated the development potential of different tourism modes such as forest recreation tourism [12] , anti-season tourism [13] , ecotourism [14, 15] , and cultural tourism [16] by constructing potential evaluation models. Based on the above discoveries, the old revolutionary areas are generally regarded as be rich in tourism resources. The tourism industry promotes the poverty alleviation of the old areas and is recognized by the academics. However, there are few studies on the tourism development potential of the revolutionary old areas, and they have not paid attention to the development conditions of the revolutionary old areas themselves, blindly adopting tourism development that cause waste of resources [17] . Meanwhile, most related researches use qualitative research methods [18, 19] , while some studies use analytic hierarchy process (AHP) [14, 15, 20] , which is more subjective to the construction of index weights, and thus easy to bring the results of the study are biased. Therefore, this study will construct an evaluation index system to comprehensively calculate the tourism development potential of the old revolutionary areas. The index weights are confirmed by analytic hierarchy process and hierarchical entropy mode. Then, the research region is divided into different areas, taking the actual situation and tourism development potential into consideration. Finally, some suggestions are provided for these areas.
We selected the revolutionary old district of Jiangxi Province as the research objective. The reason is that Jiangxi Province, as an important province of the "Rise of Central China" strategy, accounts for two-thirds of the revolutionary old districts ( Fig. 1 ). Studying the tourism development potential of the revolutionary old areas in Jiangxi Province can be used as a reference for the revolutionary old areas of the whole province and even the whole country. 
II. METHODS AND DATA
On the basis of constructing the tourism development potential index system, our study determines the weight of each index through the hierarchical entropy model, and obtains the potential value of each county in the revolutionary old district from the tourism development potential evaluation model. Among them, the metric city traffic dependence in the indicator system will use the reachability analysis in the Geographic Information System (GIS). Finally, the exploratory spatial data analysis method is used to analyze the tourism development potential of the old revolutionary area. Former indicator is a little important than the latter 5
A. Hierarchical Entropy Model
Former indicator is more important than the latter 7
Former indicator is significant important than the latter 9
Former indicator is overwhelming important than the latter 2, 4, 6, 8 Intermediate value between the above judgments reciprocal If the ratio of the importance of the i to the j is a i , then the ratio of the importance for the j to i is 1/a i .
The establishment of index weights is commonly based on the expert scoring method, namely the AHP method. This method is greatly influenced by the subjective role of experts, and the weight of the obtained indicators is often questioned by the academics. The hierarchical entropy model is a new method in recent years. It is based on the AHP method and uses the information of the decision matrix to further modify the weight of the decision maker before using the entropy technique to reduce the subjectivity of the weight. It proceeds as follows:
 Construct a judgment matrix. As chosen in the scale comparison table (Table Ⅰ) , the importance of each evaluation index with respect to other evaluation indicators is compared in pairs to obtain an initial evaluation matrix. 
is obtained, where the constant K=(lnm) -1 , and the value of E j ranges from 0 to 1. b. Calculate the skewness difference d j =1-E j of x j , and the information weight = ∑ ⁄ of the index x j . c. Correct the weight vector w according to the information weight, and obtain = ∑ ⁄ , λ=(λ 1 ,λ 2 ,…, λ m ) m , that is, the weight vector corrected by the entropy technique.
B. Accessibility Analysis
Traffic accessibility is a key factor in urban development and plays an important role in tourism development [21] . Therefore, when constructing the tourism development potential evaluation system, this paper takes the practical problems into consideration and focuses on the accessibility of tourists based on railway (including high-speed rail), high-speed, and other travel modes. Based on the GIS technology, the accessibility analysis of the traffic network in Jiangxi Province is calculated. According to the "Technical Standards for Highway Engineering of the People's Republic of China", considering the density and quality of the road network in Jiangxi Province, the actual operaty speed is set as 200 km/h for high-speed railway, 150 km/h for railroad, 100 km/h for high speed, and 30 km/h for others, respectively. Furthermore, the accessibility of the county is the average within the administrative range, and the actual impact of the high-speed entrance and exit on the convenience of transportation is also considered (Fig. 2) . 
C. Tourism Potential Evaluation Model
In the process of constructing tourism development potential evaluation indicators, referring to other literature [22, 23] , the system considers the influence of urban support, economic conditions, transportation convenience and tourism resources. Urban support includes distances to the prefecture-level city and other adjoin city. Economic conditions include GDP, total population, fiscal revenue and administrative area. Convenient transportation includes the average accessibility of the railway and high-speed way. Tourism resources include the number of A-level scenic spots and star hotels included in the county. The index system contains a total of 4 subsystems, 10 indicators. The weighted summation of the tourism development potential value is obtained as follows:
Y =
where Y is the tourism development potential score of a certain county, w is the index weight, s is the index score, i is the index number, and n is the total number of indicators.
D. Data Source
The data used in this study mainly includes statistical data and spatial data. Statistics are from the Jiangxi Statistical Yearbook (2018) and the China Urban Statistical Yearbook (2018). Spatial data including traffic road network, highway entrance and exit, etc. are digital and spatial calibration of the traffic network map of Jiangxi Province in 2017, and spatial reference acquisition with 1:5 million basic geographic information data.
The list of counties and cities in the old revolutionary districts is determined according to the scope of the revolutionary old districts in the province of Jiangxi Province announced by the National Bureau of Statistics. According to the administrative divisions, the total number of counties and districts is 79.
III. SPATIAL STRUCTURE OF TOURISM DEVELOPMENT POTENTIAL

A. Measurement of Tourism Development Potential Value
Based on the potential evaluation model, after using the entropy method to modify the judgment matrix once, through the consistency test, the final determination of the indicator weights is shown in Table Ⅱ. In the development of tourism potential, tourism resources and transportation convenience are the key influencing factors. Calculate the tourism development potential level of the revolutionary old areas in Jiangxi Province. According to the data, the natural fracture method is divided into three categories. The number of high-value areas is 19, the median area is 34, and the low-value area is 26. Thus, the distribution of rank scale presents a spindle-shaped structure. Fig. 3 shows the spatial distribution of potential values. The high potential areas are mainly located in Jingdezhen, Yingtan, Pingxiang, Yichun, and Ruijin, Ganzhou and Ganxian in Gannan. The spatial distribution of these areas presents three distinct characteristics: First, along the main roads such as the Shanghai-Kunming Expressway, the location has high accessibility and convenient transportation, which is convenient for tourists to enter and leave. Second, it is mostly distributed in administrative urban areas with better economic development, such as Pingxiang City, Jingdezhen City, Xinyu City, and Ganzhou City. These areas have high fiscal revenue levels and large local tourist markets. Third, it is distributed in famous tourist cities with good resources, such as Jinggangshan, Wuyuan, Jingdezhen, Ruijin, Xinyu, etc. These regions have rich tourism resources and good reputation, which are the basic conditions for tourism development. In addition, the spatial distribution of the median and low-value regions is relatively uniform. Fig. 4 . Local auto-correlation map of tourism developing potential.
B. Spatial Correlation Analysis of Tourism Development Potential Value
Appling moran's index to examine the global autocorrelation of potential value. The spatial relationship between regions is defined by the first-order neighboring matrix. As a result, the moran's index value is 0.203 (P value=0.003), which indicates that there is positive spatial autocorrelation in the potential level of the revolutionary old districts in Jiangxi Province. In order to better reveal the spatial aggregation, a local spatial autocorrelation test is applied. The results are shown in Fig. 4 .
Generally, the tourism development potential has highvalue clusters in Xinyu and Yichun, and low-value clusters in southern Anhui. Specifically, there are six regions in the hot spot, namely Gao'an, Yushu, Xing'an, Xinyu, Fenyi and Anfu.
The hotspots indicate that their potential levels are high and the surrounding areas are also high. This area is close to the provincial capital Nanchang, with the Da-Guang Expressway and the Shanghai-Kunming Expressway passing by. It has convenied transportation, high economic standard, and closing to the urban area. The cold spot region includes 3 cities, including Xinfeng, Dingnan and Xunwu. The cold spot region indicates that its own potential level is low, and the level of surrounding areas is also low. Such areas are less convenient for transportation, and the level of economic development is backward. The number of scenic spots and the number of starrated hotels are also small.
IV. TOURISM DEVELOPING PATTERN
According to the potential score, research areas are divided into three parts, such as priority development area, potential development area and restricted development areas (Table Ⅲ ). Some suggestions are proposed as follows: Priority development area. Such areas are close to prefecture-level cities, with high levels of economic development, low average accessibility of high-speed and railways, and many tourism resources. Especially with good conditions of tourism, this kind of area is included as priority development areas. It is suggested that in the background of the rural revitalization strategy, continue to increase investment in infrastructure construction in such areas and support for tourism management departments, help tourism industry development and marketing activities, conduct global tourism planning, and at the same time dig deep into the culture and local characteristics of the old district. Products, encourage local farmers to work in the tourism industry, improve the effectiveness of tourism poverty alleviation, and promote local economic recovery through tourism development.
Potential development area. Such areas are less close to the prefecture-level cities, the level of economic development is general, the average accessibility of traffic is moderate, and the tourism resources is not prominent. Considering the tourism development base, this kind of area is included as potential development area. Before developing tourism to promote economic growth, the location conditions of the regional economy, transportation and tourism resources should be upgraded. It is recommended to raise accessibility by developing transportation system, improving industrial optimization, and fully upgrading tourism resources.
Restricted development area. Such areas are far from the prefecture-level cities, the level of economic development is relatively backward, the average accessibility of expressways and railways is low, and the level of tourism resources is relatively poor. The tourism development base of such areas is still at low level. The conditions for developing the tourism industry are not yet available. The policymaker should develop other characteristic industries according to regional conditions, promote regional economic growth, actively contact the surrounding areas, and carry out resource spillovers to achieve commonality (Table Ⅳ) . Taking the revolutionary base district of Jiangxi Province as research area, we construct the evaluation index system from four aspects: urban support, economic conditions, traffic convenience, and tourism resources. The index weight is determined by the hierarchical entropy method. The value of tourism developing in each unit are obtained according to the tourism development potential evaluation model. This paper firstly analyzes the spatial structure of the tourism development potential, and then classify the area into four kinds, including priority development zones, potential development zones and restricted development zones. Finally, it proposes targeted suggestions for policy makers.
The main results of the article are as follows: (1) The tourism development potential of the revolutionary base districts in Jiangxi province presents a spindle-shaped structure, and tourism resources and accessibility are important factors in the value of tourism development potential. (2) The distribution of high-potential areas is characterized by closing to traffic roadway and urban area, as well as regions with rich tourism resources, while the low-and medium-potential areas are evenly distributed within the province. (3) There is a global positive autocorrelation feature in the tourism development potential value, in which high-value clusters appear in Yichun and Xinyu areas, and low-value clusters appear in southern Ganzhou.
The revolutionary base area is an important region of concern for the state and local governments. Although the development of tourism industry is considered to promote the local economy, it still needs to adapt to local conditions. According to resource-based theory, tourism resources and traffic access are developed, and regions with relatively good economic foundation should give priority to the tourism industry and actively pursue the global tourism development model. Areas with general tourism resources and traffic conditions should consciously develop transportation and tourism quality first. However, areas with poor tourism resources, traffic conditions, and economic development are considered to be temporarily unsuitable for tourism poverty alleviation. Local governments should seek other ways to promote local economic growth. The main shortcomings of our study is data limitation. The construction of tourism development potential indicator system at county level is not comprehensive enough. In the future, with the richness of data and the gradual disclosure, further research will be carried out.
